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(54) SUPER-RESOLUTION OPTICAL MEDIUM 
WITHOUT NEEDING INITIALIZATION 

(57) Abstract: 



PROBLEM TO BE SOLVED: To provide a 
super-resolution writable optical mediumwithout needing 
initialization. 

SOLUTION: The optical medium sequentially comprises: 
a substrate; a first dielectric layer on the substrate; 
an active layer on the first dielectric layer and 
absorbing a laser beam; a second dielectric layer on 
the active layer; a recording layer needing no 
initialization on the second dielectric layer; and a 
third dielectric layer on the recording layer needing 
no initialization. 
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[ ft i* is # o SB m ] 

[ IS * « 1 ] 

mIfBStii±CD!g-Rmii <t , 

wimviMit^mum® ±<o% = mmm t . 
[ » # a 2 ] 

g ig ft? <i ft ^ 
[ K * « 3 ] 

iiij IB £ W JI 14 . * » i£ IH4 , * i/tti^ftftctSftftttiH 

#ll2lcfBm©M1b*SiSMft^&tt 0 

[S*«4] 
[ IS * « 5 ] 

BUfBm-SISBtt, JI £ 1 0~2 00 nm-C. g ft V >f it * It ft ffi fp v - - S? ft * -f 3(1 . g 

it 7 ^ 5 - o a < ft ft * -f * . s ft y iu - o a , s ft ^ * > . m ft 5 > * ^ . a ft 7 ;u 

5 - O A ; SE L> 14 £ ft ^ h 'J O A , *n b £ * C * £ ft ft * * £ IS * g 1 |= IB M CD ft M it 

[ at * a e i 

BU IB S 14 H 14 . W $ 1 ~ 1 0 0 n m T* , & ft 18 . Wt ft * is ^ A , gtlfi. & ft # 'J O 

a , k ft y ;u - a , K ft at Si , & ft -b u > . Si ft > v O a . K ft x ;u ^ , i§ ft 7 > 
^ =e > , St ft 6 & . V ;u -7 - o a , x ;u ;u . 7 > 5 1 ^ > . <jUM4 . y ;u v - O A „ x ;u ;u 
. 7 > ^ ^ > . -Y > v ^ A x |g^b2oiil±A<g1R£;h.T&:$£:&. frbfiliCi^Sl 

t -r « hi * a i iciB«<D^flflft^5SM#ft^^i*„ 
[ it * a 7 ] 

M IB m -9 II 14 . oOnmT*. S ft * -f * , 65 ft £ & - =. B ft y -< « . S ft 

7;i*-^A, ftft w St . glbf ii-vzOA, g ft ^ $ > . it ft $ > $ ;u , SHb 7 n> s 
— 't? A ^ |£ IH4 lift -v h U O A . *&44:tSlittt4»*«i CEtflJftllllft^ 

s ffi <s m ft * Mt i* . 
[ is * a 8 ] 

BH IB M ft * g IB IS II li . H£l~60nmT', V^Vi-^A, x;u;U, T^^t^^ 
> v -t? A . IS , IE l> li , t H b © il o I) , *&fc«ci£ft«J:-r«fll*ail=E*a)*I 

[ » * a 9 i 

m e id m ft ^ s e n s 14 . y^.v-^A. -r ;u ;u . 7 > y ^ > . -< > 2? ^ a . is . « l^ 14 

. t *i b O ;i ^ b £ y . H . S 18 . * U ^ t- > . ^ X . t'X7X, v 

OA, l£ IM4 +1 b 05 ;E ca #D Ic <fc y K - ^ $ *i T ^ i> Z t * ft ft t ? -S IS * a 8 lc IB CD 

la^ft^^S^^ft^^i*. 
[ w * a 1 o i 

IttJfBMft^SfBiilfli. ISIS^Tii?!^, BiIIBtt«ft^SM^^ft^^1*l4 3g 
lc , 

B5tB«)»lft^M5Bill(DBfIfB±SSCO|g-!iti B B B ffl)K)(it. 
HllBttWft^SfBillCOBlIfBTSBro^-^Blltajli:. 
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[ » * « 1 1 1 

WEft-&tf»-ttatiiftJn*. iji~60nmf, x;u;u. 7 > ^ ^ 

fxvx. ^>v-t7A, IS , ft I* I* . ft ®<t-f6IS# 

to §2 m - a a x - *s & m m 1 1* . T;ujnb*3^&<t*ct*»«t-f*fli#*i 1 tet 

(DlDJUIft^gftfilftft^Jift. 

[ » * a i 3 ] 

fl[ E T iU JUft ft 14 . S b 2 T e 3 , SnTe. PbTe, GeTe-Sb 2 Te3ftltiffl 
E& ft , ll IMi , GeTe-B i 2 T e 3 ft B B B i * i t fe 5 C t ? t$ 9 t t S II * « 1 2 |C 
Eft <D ID ft ft * g IB IK ft ft J* ft . 
[ ft # ft 1 4 ] 

m ib m - & m - n ft sd m 14 . j»s*<i~60nm-c. npy^ibi^b^^ztf^ 

ft * * ft # ft i oi::E«a>ft»ft*£88«*¥«ft:. 
[ ft * ft 1 5 ] 

i£APy>ft&li, ZnF2AWF3, KF. C a F 2 * N a F , B a F 2 - M g F 2 
. L a F 3 , ft IM4 L i FT<fc6Ci:£ft&i:^.I>IB#ft1 4l=Btta>ftftfcTftffl»« 

[ IS * II 1 6 ] 

ti! IB % = R ft H I* . IJ2~80nm,t. ft ft * -f X . ttftSft--ftft*-rft* ft ft 7 

;i,UOA, ^ )b y f > ft ft y ;u •? :i ^ A . ft ft ^ $ :> , ® ft £ > $ ;u . 8ik7^5- 
O A . ft I* 14 6$ it 4 v h M O A . €> <E 6 - <t * ft IS <t * £ IS * ft 1 |c IB t£ <D ft IB ft * ff 
IS ft ft ft ¥ ft i* o 
[ R * * 1 7 ] 

it. % - m m m . ftui4m = Rftiia>±. ft iw* . t . ft ih4 , *i b p B i 

lc»l*$HTlVft»W»li*fl*Tl^«Ct*1**i:^*ll*ail=IB«©WJ«fl:3F«ia 
Sftft^ftft.o 
[ ft # ft 1 8 ] 

ft E ft ft » ft !* . * . ft , m it *t -f m . *r 4 Ms ft IM4 ft it 7 ;u 5 - ^ A , frb )i 4 : i 
*ftftft5tt*ft 1 7 l:iat<Dl!lHt^SMiif 

[ a * * 1 9 ] 

ft E ft 8Mb * g E IS ft li X -v * 'J > ? Ic £ y ff2 ft £ ft T I* 6 C .t £ ft St £ "T 6 IS # ft 1 
icEftflftftft^ftftftftft^ftft. 

[ IS * IS 2 0 ] 

li(IE*0fflft^»Ee)IttlSil6*H^**CtS»«tTr«»**ll=EK©lDJ«ft^5 
its 8? ft ft 5* ft ft o 

[ IS * IS 2 1 ] 

3t?iiasii»tjDoT. ®Mit*mB&m t mm&x^ffi&fr * k l ) * m e s » « ft 

^ ft it 14 . U - If - ft 31 1= ifi ft t -5 ft E ft 8! ft * ft E It ft © - H <D ft 1= & B L . 15 E ft ^ 
ItftEftftftttftftftlcfcy, ft E E It ft I* tt A E 

[ IS * iS 2 2 ] 
ftEftftftftftftftl*. 
S5- Rft ft £ , 

IttBftttft^Oft-ftftftfc. 

frbk£C££ftft£*aR#ft2l|cEft©ft^ftftEfiftft. 
[ IS 3fc ft 2 3 ] 

ft E S - R ft ft I* . l*1O~20OnmT, ft ft ^ -< Si . fig ft £ ft - - It ft *r 4 * . ft 
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5 - *7 A . t* I* M ft 4 V V 'J <*? A . frbfcft-<t£ft®<kt-ftff*«2 2lcSB«CDjfc^ 

m «b fa ft a <* . 

[ II # « 2 4 ] 

Kit IB 3 14 II* . OOnmf, SI lb m , Ht^tvOA, & lb S IB . SHb # 'J -t? 

A . SI ft y -7 - O A . S! ft St 91 , 8ftti/>, it ft -f > v ^ A , ft t- ju ;u . M ft 7 > 
5=- =e > , & ft a $ s y ;u v n ^ a , f- ;u ;u , 7 > ^ ^ > , i!t i* . y^vz^A, -r ;u ;u 
71/ ^^ ;/s -< > v 0 A , ^fri^oWitfS^^ftT&ft^^, b & ft C £ £ $l 
t t ft IS # il 2 2 I- G « CD ft * tit « IB II fift ft . 

[ at * a 2 5 ] 

15 IB ft - R * Jl I* . I ^ 1 ~ 1 oOnrntr, gft^r^S. S£ ft S IB - - St ft *r 4 % . B ft 
7 n, = - a . ft ft y -f * , nty;b7-Oi»> g ft ^ * > , §£ft$>'5»ju. 8Mb 7 ;u s 

=. -7 A . sltlMiHb^ 7 h U b ft C £ £ ft © £ ^ ft IS 3UI 2 2 IC IB ® CO * ^ tit 

ffi IB 1$ fi <* o 
[ if * S 2 6 ] 

M IB 10 «8 ft =F X IB IS m I* . Ml-. *S A 41 Bb If £ it *. T I* ft C <t £ ft Si i: ^ ft IS # « 2 1 lc 
IB tt CD ft * tS 18 IB IS » <* o 

[m#« 2 7 ] 

WlE*0JWft*5EttJII*. H$1~6 0nm1?. ff^72-)A, x M> . 7 > x * > . 
> v 0 A . m . « 1*1* , * ft b CO jg £ 1ft . A>b^ftCt^^mt-rftli*«2 1I^E«CD 
ft * 1ft « IB IS II W o 
[ M * II 2 8 ] 

til IB *0 $ ft * K IB IS « I* . y^7-7A> t- ^ . 7 > * * > . OvH, fil . A I* I* 
■5- *i b CD ;g * Ul . & « , Ml-, -b b > * It8> ? 'J ? t > < 7. X . t* X V 7. . /< x *} 
9 A , ^ li f b © I ^ i I: <t l J K-^S*itl»« Cit»*i:t*i*a2 7i:Ei 

[ IS # If 2 9 ] 

mefsattttni*. i* * 1 ~ 6 o n m -c* . y ;u v =. a . t- ;u . r > ^ ^ > . t* x t x 

CD * ¥ tS « IB ft « » o 
[ 11 3ft II 3 0 ] 

BU IB $S H Bb S I* . T-^^Uft*^&<E*^i:*1*«fi"*BI**2 6 lc IB W. CD * ^ ffi « IB 

ft«i*. 
t IS * II 3 1 ] 

BUlB J f;U;Uft^l±, S b 2 T e 3 , SnTe, PbTe s GeTe-Sb2Te3'#tft« 
fi)t ® . Dt^li. GeTe-B i 2 Te3^F B mf&^iX'S>^Zt^^mtt^m^.^3 0{Z 

ib « cd pt ^ m ® ib is m . 

[ IS * « 3 2 ] 

15 IB ff - & If % - $S A M Stl II I* . » * A< 1 ~ 6 O n m X' . nP^ & <tK t H 

© <t -f ft IS * II 2 6 I- IB m CD % ^ ffi IB IS 51* o 
[ IS * II 3 3 ] 

i?ij!B/\oy>ft$ll*, ZnF2AWF3, KF, CaF2. NaF. B a F 2 . MgF2 
, L a F 3 , sgL^I*L i FT'fcftCi:$t#®«!:-rftIS*ll3 2lCfBKcDpt^tSf8IBft«<* 

o 

[ IS * H 3 4 ] 

IH IB to m ft T X IB ft n I* X /< ^ ^ U > y 1= * y»l***iTl^Ci:$«itt4I*9 2 
1 Ic IB « CD % ¥ m IB IB ft K <* . 

[ISWCDBJIB^ISW] 
[ 0 0 0 1 ] 
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[ 0 0 0 2 ] 

3t 3* E H Jt i* (CD. CD-R, CD-RW. DVD?) I*. ft & U > X IC J: L J E ft B l~ 
!B»*tl*U-1f-**ffl^"C» jt^Mtttt****^*. E ft £ © * £ £ (ma r k 
s i ze) 1*. U — "tr"— 3fc©jftle (A) fcU>X©fj8Pg& (nume r i ca I ape r 
t u r e. N A) I: J: 1 T » f 5 @ MS? (diffraction I i m i t) , W 
*, , 0. 6 1 A / N A I: J: y MM * ft It * . ^ *i I: * U . ««£©*#*£&*«! I=tt'h 
L , #¥Ett»*©E»*S***J*-**fc*>» Jl«*©*a*ttJfl*6fr, SUM* . U 
l/X©NA£*t<-f-i>o L L > K4«DVD-R (d i g i ta I vers 

atile disc recordable) 1ft (^ = 4 0 5 nm, NA = 0. 85 
) |c * -C 36 JB L fc tt» U--lf-*©a*l*. Si:@< tS^i^t*#f . U > X © N A t, 

[ 0 0 0 3 ] 

3fe¥E1tm*©EftfcS£HI=li*l*tf5fc». £SJ|%¥Ef*&f6 (nea r-f i e 
Id optical recording t.echn i que) A^IJH. ttxli 
, aifilftillSL'^X (n e a r - f i e I d solid immersion I 
ends, S I L) ft . £*I!>fil$i§3 l c !; ? ! iifl&^ (scann i ng nea r-f i 
eld optical mi croscope, SNOM) S^t'A'feS. L4>L. 1 

[ 0 0 0 4 ] 

±i$fl)l»i:i L. * 7* if - . 4> IF It £ , H7JBH#S£&tfi 9 9 8*fc#1«l**Kl*§B 

* L , 2 0 0 0 *l:lt, « * * - . » K . • » « » S! # & * b A< . #ft»*«2£**L 

C *t b © WIS I* . ifi»»#¥E»tt«l::jsi*T» S«t*iLTl»i. 
[ 0 0 0 5 ] 

@1 |J, 1Mb fg (AgO) £ ffl fc . ^fiJ©S^^36^jSIS^1SjS (supe r —REN 
S ) SiStBt*4. iS SI ft 3t * » <* I* . **>5**K It fc#'J ( P r 

e-grooved po I yea rbonate) 1 IS 1 0 . |?££|130nm©&Hb 
iri--ifty-f Illlli 1 2, »Sft1.5nm»AgOSttH 4. »*«40nmfl> 
WftafB- — Mft^-<*R«JI1 6. iiJ!|2 0nm(D7t;i'77^Ge 2 Sb 2 ~ T 
e 5 £#Eftlf18. f f$t|2 0 nmfl)^ibSS--Hb^'fIil^2 0, 6 ft * • 

tt * « y © i* . s 14 if 1 4i*u--y ! -3t*fl&ttLT. is»»3t*«i**±c. ii^7X 

[ 0 0 0 6 ] 

ffi ft ft © IS 9 li . ;§ 14 B £ fflL> , U-tf-Jfc^fftiR-r*. b-tf-7 , 6A<;§t4fI£a>li-f'5> 
ft. £¥ifi*ftJ|il&l*« SttI»ii^7X7l=*yia**i4. <kor. ft 3* ft 8t RS J?- 
J: y 'J^ i t> IB ft A AM# 6 *i * o 3E \~ „ jfc * ft 14 ± © * It » X lb t ffl b *i 6 . U - ¥ - 3fe 
A< S 14 H I- » 5fe -f •& ft . X * * — # ft li # ^ X # *fj (gauss d i s t r i b u t 
i on) T? , lal ti £ * tt I* . JSttl±-ca«»*l=t?&/i<airL*9. * fc , » 14 If © 15 

M«|jlTl>i. :fti:J:iJ, 3tt®£iBfiffl©*ajg#tfiliftfc<&, S i§ ^ A< ft 8 Jt 

* ft ic £ ^> T £ lb 1" 3 ft 14 £ *l ffl L . E»«©RUi«**»'>Sl*, ffi**1lt£jlJai-4. 

[ 0 0 0 7 ] 

MilS54lf§lk (carrier to noise r a t i o, CNR) Bit 5 

fc » . ix*>n>«tDimbiafci*5*o**jifT**iftit*itfa&ft^. sb ft h 1 si*, is x 

* ju * - l= * «J . # ft A ft & ft A * S l= * * . L A* L , I* *DJ»1t 
llCBiMftiJ, M A K , 2 0 0 t©Ill*fi«t3li»«**Kf*fl)Sttli 4Cy> 

It. tD JH 1b IS OS I* m ffi X' . »»fcllttltB4«iS»4»6. 
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[ £ ft Vf- X 1 ] 

"Super — resolution structure for optical 
data storage by near — field optics" ( W M • % 
tH8«*ttfiSP I E 3467, 282) 

[ it ft » * m 2 1 

"The Characteristics and the Potential o 
f Super Resolution Near — Field Structure" 
(Jpn. J. Appl. Phys. Vol. 39 (2000) 957-961 

) 

[ 0 0 0 9 ] 

lb ^ » © IB » ■ 1= * l J . 4>*Q<DfBflS£ttf£-f&o « * » * * it (s i gna I t o 
no i se r a t i o, S N fct ) I* » I » l: ± * L , SlfC**. ** W 

I*, Mii37.r-^<g^T?#-S. ft^ft*»©M«»#»**T1fcE**»tt€ii«** = 

[0010] 

[ r n £ <s a -r « t » © * a ] 

±&<Datozmi$.t * fc «> . * £ w i± . t& — §t ti lt, «djw ft *£©£***¥«(** 
m±(Dm -mmm t . n -mnm ±<D®m it ^ s e e jb t . ftjMft*se«iBJt©*H« 

lit, *b5^i. 
[001 1 ] 

* £ 18 lc £ 3 <!: . ftfl ft I* ^'^-'•'©Slt 

|Jll»T, U — +r" — *^«iRL, C *l IC J: y . 11^5X7, Sfi&J§ft3*2&££±J*?' 
« . * LH4 . ft *£J*1"4. <fc^T. jffl5Be»**©Stt*»y. 

& ^ A< & ft « & *M# b ft -5 . MIC ftJHHt*»B»litt. SO JH lb x a t? . mz.lt. 

m m t * y s ft d © & & *< hs * s ft ft a © . ^ & © its ft? « m & i* ± c 6 Pal s £ 0 & 

■r^o 5 1= , iejt?«ft^!«&©SNtbrf><&«Sft£. 
[001 2 ] 

tDJII!ft=FS©iH»«3fc¥*H*l*, l = miJti:»*itifcfi»li. fiWM-tlcfcrt* 
ft fc 8t 81 ft 3 Ji t , $ 1 1 ffi i T l< 5 , i£ £ St « I* , IS . * , * t» tt , T^US-^A-^ 
■5 > £ £ b ft -?> o 

m-mmmit. j»$io~2oonm-r?. s ft + -r m . *<ta»--inb^'f*. g ft 7 

,u = - A . ftft * -f * , K ft *r* ;u v - ^ A , g ft 5^ * > . » ft * > * ;u » H it 7 5 - 
OA. s£ IW4 B£ft -Y *y h ') 9 A > b 4 l> . 
[0013] 

3ttiiiiM~i oonmt. nib a . s ft ^ t v 9 a . & ft x fa . k ft ** y a . m 

1ty^7-9A. H ft «tt St s S ft -tr U > . KltOvOA. »ftf JUk M it 7 > * =E > 

. $ ft a & s y ji,7i9A, t ;u ;u , 7 > ^ > . im* , ^i^-H. f - ^ ;u . 7 > 

^qE>. Ov9A. |gfrb2oiil±#ii#?$ftTft-i>££. ^ b ft 5 . 

H$1~100nmr-, g ft ^ -f #K ttftStt- = i*ft*f*. M ft 7 

;;-)A. gift 9- -f St. Sfty;uv^-7A, g ft ^ * > . mb * :/ * ;u . Bft ft 7 ;u 5 - O 
A . * l* li tt ft 4 ? h 'J 4 A . A* b ft . 
[001 4 ] 

®mit*Wti&m & . S£l~60nmT. VJ^^^A, t ;i> . 7 > ^ ^ > . -f > V 
7A, fi. Dc I* I* . * ft b © M £ ft . A* €> ft 4 . M l= . -tr U > . 3£ ?d v . ?'J?t>. X X 
, t* X v * , /< v -7 A , IM* * *i & © SB * ft l= * y K - ? * *i T I* 4 . 
[001 5 ] 
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^gfBiilfcDTSSift. RuttfttllRn*. SIl:)|xtl>4. R-&tfR:i«AR«lR 
lifi 1 ~6 0 nmf. fjl/V-n. ^;U^s 7 > > . t'XVX. ■< > V ^ A , IS 

R tx li » Ax b ft a . R fc . * - a * - & A R 8ft 1 1* . t- ;u ;u , t<f 

% . T ;U JHb * & » R * ft T I* * « * I* . R T ;U >U ft R I* . S b 2 T e 3 . SnTe 
P b T e . GeTe-Sb2Te3*SfflM. R Lx li , GeTe-Bi 2 e 3 £ A 
M BE ft V h 4 . R IM* , i-Sl/ilgSfflSllltlJ^I-eOnmt', M □ V > ft ft 
Ax P, R R $ tl . /\ □ y > ft ft I* . ZnF2AWF 3 , KF. C a F 2 . N a F . B a F 2 
. M g F 2 • L a F 3 x R Lx li L i F -t? i> o 
[001 6 ] 

% - » 1/ * - « A tt 8) R I* . » *S A £ R . fittlll. RRft*RlERR*Htt©R*« 
R . ^ £ $ (I a t t i ce cons t an t) . St/ttRft^glBitllftfct-f&iBi 
Lx g * tt £ fll * T ix ft It ft IS ft b ft Lx 0 

f& = B 3 B l± . »*2~80nmT?, R ft * -f R * SfMt IIS - I i It ^ ^ t . g ft 7 S 
^ A . ft ft * -f R . Htyil/VZ^A. g ft ^ * > . Bt ft * > * . it ft 7 71/ S — ^ A 
. R Lx li R ft -f h 'J O A , Ax p, £ . 
[0017] 

tonntTKoaim****!*. mi-. &$(I$ji£R*.-clx.5 0 r « * r a « r - . m - 
r = si « r co ± . * i* i* t # * a? *t <& . * tx i* » j»w«iii*Lx-r*iAx<DK*iiiiii=» 
t i^tix§ 0 -p * y . x - . * = R*«(DiBii=»ja**trix6. s& ft) *jp ® ii . & 

R, glb^a, *-fR. Hb7^5-9A, frhtl&o *7) »! ft * g f B it If l*X/x° >y $ 
•j > ? ir «fc y R R £ *i fc f& A o £ H t? fc 4 . 
[001 8 3 

ttiWlftSiUtifc*. X. I;*«HT, tBJ«ft^SIB*)Ii:ffl»« 

3fc¥«R*R;lTi*4**R«lBR«i**tt.R*«. ccDlsjg^^^tllftliu-if-^jJi 
ft 54 ft * 4 tt ffl ft * S IB II n O - -H CD fll ft ft R L- , I* » R R R ft «fc U . 

jife¥fll«*tt*R# , *"'5c t a< -e # , wiaiBRRi*R*fa«RT?&4. 

[0019] 

- ft'* St. Ax b ft * o RER-RRRI** 1 0~200nmT'. g ft >T -f 31 . «Sft 

RR-^RftWR* S ft 7 ;U- 5 - ^ A . ft ft * -f R , g ft >f ;U V ^ -t? A . g ft ^ $ > . 
R[ ft 9 > * * . Ktt7^5-9A, R Lx |i £ ft -f V h U *t» A , Ax b ft -5 . 
tt IB S tt R I* . 0 0 n m v , K ft « . It ft /* v t7 A , K ft S tt . It ft 1S 'J O 

A . R ft ;u = * a , It ft St R . It ft -t u > . IftOv^A. R ft x ;u ;u , R ft 7 > 

=S- * y s R ft fi R s y*7i">A. =r )\>)\, , 7 > ^ > . R Lx I* . y ^ 7 - ^ A , t- ;u ;u 
7> ^^ >s -f > v A , |g*>P,20JU±*<Sg?$^-Tft-5^#> Ax b ft ho 
[ 0 0 2 0 ] 

itUBIS^SSJflis S$1~1 OOnmT*. gft-WMi, RftR«--Rft^-fR. Sft 

t;l-5-^a, ftft^'f*. gft*f;uv^0A, Sft^^>. R ft * > ^ ;u . Rft7;us 

=. ^ A . R Lx li R ft >f h 'J ^ A % Ax £ ft 4 o 

m IB R ft * £ IB $1 If I* , Si: - SSiS)iJl^tl^. M IB tt R ft T £ IB It R I* , )5 
~6 0nmt. y;uv^^A. x;U-;U. 7 > ^ > . I'Vv^A. R . s!cLx|i^tl.b 

o) a * r s ax ft « , ^ co r . tt n ft t r is m m . « a « k r ft <*> « ^ i* . r k » - © 

R «!: PI t? fe 4 o 
[ 0 0 2 1 ] 

[ m m o r r © r r ] 

± a L fc * 16 Bfl CD B ft . ft R , Stf*»*l»ot5B«i:t4fc», »Tft*«R<D»* 

L Lx R J£ (0 R 1 S ^ If , 0 ^ # R ft L ft A< b $ &l:SL<RMti. 
[ 0 0 2 2 ] 
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m 2 x if ® 3 % # m t z> t . mm&% i £i&ti-te . n=« iti oot, isiookoi 

$1 0~ 2 0 0 nm0)i-^tl 1 02i, |-RtH 0 2 ± © 15 £ 1 ~ 1 0 0 n m © 

S 14 IS 1 04t, il IB S 14 IS 1 0 4 ± © m 2 1 ~ 1 0 0 n rgfi 1 0 6 i , % — 

ft « ff 1 06±©*Sl~60nm©tOHbTiBBI1 08i, U 8Mb * S IB IS JS 1 0 

8i(DiJ2~80nrtiroi = Rll1 1 0 t , IS. ft . * I* I* . 7^5-^-?^ 

^44>&44fi«H 1 2<t. W IB ft B n 1 1 4t. b ft & . H3i:6l^T. 8 # i 2 

O li U > X . 1 30li 200~850nm©3SfiJBiTL^5l/-if-JltS*t. 
[ 0 0 2 3 ] 

ft C 1 0 0ttTftI$8ltfc8Wfl)iK l J*-**-H*4»&S4. $-StH 0 2 li » 

« 1 o o ± c: m $ *t . a a: * -r * , *fta»--int^-f*, a ib r ;u 5 =. a , ftit 
* 4 * . a t n, -7 - -7 a . mit? $ y . m. it $ i> * t\> . iftT^s-^A, sum* gMb 

^hijn. fr6<ti. 5S 14 B 1 o 4 li . S-ili 1 0 2±lc»j«$*i, K lb IS . i$ 

ib/^v^A. nits is. nt*''j ^a, &ib y ;u ^ o a . mitmm. &ib-t:u>. & 

lb -f > v O A . m it t ;u ;u , it lb 7 > ^ ^ ^ . & lb a ft . ^'/^z^a. x ;u ;u . 7 > * 

^ > , s£ i% li . y ju ■? — *7 A . ^ ;u ;u . 7 > * =E > . -< > V O A . £g An h> 2 O J*l ± *< S 1R 

ntft^^t, ^ t, 4- § . aiti 1 0 4ii, » # & * ( in* » * «i y ) © m s is--* 

— * * » JR L . ifi }£ i§ ft 3* xft £ . iSUMi ft M lb £ 4: i: . II^^XtBsIL, 

y , ffl«*ifi«a*¥»»*±C«. SC. «z8«IBi oeiigttH 04J:i:» 
Ailt. I-mil02fcPIC*HI*»64i, 

[ 0 0 2 4 ] 

ID DMb ^ IB H B 1 0 8 li. f )i> v ^ ^ A . -t ;u . 7 > ^ ^ > . > v ^ A & if Wt . i£ 
I* li . fiib«)l§lrfe5. » * L < li . IB W lb * 5 IB II B li . y;^_-)A, f ;u ;u 

s 7 > ^ * . > v -7 A . |g . j£ IMi * *l b © £ ft T* . -fe U > . ffi IS , »J ? T > . 
XX. t* 7. v * . Hf/^A. i£ IMi * ft b © 51 £ ft © K - ? ft « U: l J . K - ? * *l T 
I* & . IJJ XHb * g IB K B 1 0 8 li . |z^tH 0 6±i:x;i7$ U >y^iiliC«!:l:J: 

iji^jft. is s * « t? * 4 . o * u » * # fc » x * ;u * - i= j: y . to m it * 5 ib is b 1 

0 8 £ IB 88 lb "f £ & S A< ft ^ „ 
[ 0 0 2 5 ] 

*D ffl lb * S 5» ^ £ ^ & *" -S tz ib , 0 4 * 1" «fc 5 ic % m - $S H I* K) H i o 9 A< «fl «B it * S 

12 H m 1 o 8©±Sii:i^«*h. m-$g B ° B «iK)«i 07A<a^<b^SIB^Iii 0 8(DT 

SBlr^jS$*lTLN-& 0 I-SUSg-g B B B 4tSt))11 0 9 S. If 1 O 7 li . If$1~60nm 
"C . y Jl/ 7 - 9 A , f iMk 7> : 5 1: E^s t*X-7X. 'T^v^A. |g. g!ctNli^*lP>©;g 

^ ft T- fc -5 . « - & 1/ ff - It b b b fit Sb 1 *< t- ;u ;u . "T ft *> *> . f ;uHkit»it*iiT^4 

i§£li. » f * ;Mb ft tt , Sb 2 te 3 . SnTe. PbTe. GeTe-Sb 2 Te 3 
ft S l§ JS ft . s6LMi. GeTe-Bi 2 Te3« B l^i5lcft'Cfc4. SUWi. H - X 1/ £ - 
$S H II St) B li 9 cF 1 ~ 6 0 n m T* . /\ □ f > ^b ft A" t> J5)c $ ^ . /N □ ^ >lb ft li . Z n F 
2 A W F 3 , KF. CaF 2 ^ NaF. B a F 2 ^ MgF 2 . L a F 3, $IMU i FT 
fc«.»-&tf»-*fttt«llI©tt*Wfc«fcLTtt. Sb2T. 3 itfci. Sb 2 T 

e 3 m li , » A 4b © 7. f - K A< it < . gS1bSHA<it'. * fc . x/<^'J^BO-f* 

> rr st 1 fi 1= ^ r . id m it =f s §b is m % . 5*<eafct*cii<T?#5. m = mmm 

1 1 oiila^^b^StfiUBi 0 8 ± iz m fiL * *i . 0 2tBC»»^&ft«. 

[ 0 0 2 6 ] 

Mlc. * qraft © l» S £ tt * * • * 4 *: *> * l» W » )■ ( B « L * ) 6<*-R«110 2 
tSUIlioaiol, sHiHiH^IH 06tf = giH lotcsi. sUHi 
H = iHi 1 1 0 t S St ff 1 1 2 tom. \zBl&£ IxT ln i. o flft M » fl ft . IS. ^ ib *r 
-fS. y -f X . s£ li Sib 7 JU 5 - -7 A , b ft 4 . 

JS « n 1 1 2li. fSft^qftHX. tt tt U . 3t?i»ro»HUfi»SS»t5. SlaSli 1 

1 4iiuvatngffiiiiT-. a»<t^5iiB*«ft¥#««i**>i-«©y^-'yA^&«« i r* 
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m a\£. iz-^-jtuotti/vXHosacTSfiL. * © & . %-mm.m i o 2. t 

SttBi 04SIttfiSSii. ft«ft^5E8Bi 08±i:*'l't«. U - If - * 1 3 

oi=j:y«nt*jftfcttJink^siffieBi o 8 © - u to is , s et & ± m ? * . a e n i o 4 

0 1 1= . to»nb5F5SBeiHio8i=;j:ya^##$'*i«7-^-9--fXtt. is «r bb * * y ^ 

» ft * » fit * ft . »ttfl)IE»H(*aJHft^5IBaHI=«fc l Jft«**i*. s N J± it 3& £ M l= 
[ 0 0 2 8 ] 

t, © x i* ft < , 3tta«£»»f*#ft&iix** **wo»»fc««*KLft^ttiirt 

[ 0 0 2 9 ] 

[ « $ © & a ] 

[ ei b © n * ft m w i 

[12] *«wi=***iiJ«ft^F5iffl»i»*¥aft©wiBBn?fc*. 

[13] *«W©*DJ(Hb*5i8tf*#¥»ft©R*#*£*'*"BIXifc*. 
[14] *aw©*JJ(Hb*«iettJi©»BBX*4. 

[ © n m ] 

1 0 . 1 0 0 : £ ffi 

12, 16. 20. 102, 106, 1 1 0: RIA 
14. 104: gttl. 

1 8 : can 

112: 511)1 

114: iSggll 

1 0 8 : *J) »Hb * g IB fi B 

1 07. 1 09:$SH*iBt)Jf 

1 2 O : U > X 

13 0: U-+f-3fe 
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